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ABSTRACT

Aim: Malocclusion is a prevalent public health concern, impacting
craniofacial growth and development, and significantly affecting
the quality of life of children in terms of oral health. This study
investigated the prevalence of malocclusion in children aged 3 to
5 years, aiming to understand its occlusal characteristics, delete-
rious oral habits, correlations, and their parents’ attitudes toward
malocclusion.

Materials and Method: This cross-sectional study included 275
children aged 3-5 and their parents. The occlusion characteristics
of the children participating in the study, including the relationship
of the primary molar and canine teeth, overjet, crossbite, deep
bite and anterior open bite, were evaluated and recorded by a
researcher. A 7-item questionnaire was administered to the par-
ents to collect sociodemographic data and oral health habits of
the children's parents. The chi-square test was used for statistical
assessment of results.

Results: The results revealed that 40.7% of the children had
malocclusion during their primary dentition period. It was found
that the most common malocclusion was deep bite (15.7%) and
harmful oral habits, especially bruxism (16.3%), were commonly
observed among children in the researched age group.

Conclusion: The results of this study will play an important role
in shaping future oral health planning, especially regarding mal-
occlusions seen in the primary dentition. It is thought that the find-
ings from the study will guide strategies to improve oral health and
preventive measures.

Keywords: Child; Deleterious oral habits; Malocclusion; Primary
dentition

Makale gonderilis tarihi: 16.10.2023; Yayina kabul tarihi: 5.02.2024
iletigim:Dr. Nagehan AKTAS

OZET

Amag: Malokluzyon, kraniyofasiyal biiyime ve gelismeyi ve agiz
sagligi agisindan gocuklarin yagam kalitesini 6nemli élgliide etki-
leyen yaygin bir halk sagligi sorunudur. Bu galisma, 3-5 yas arasi
gocuklarda malokluzyonun yayginhgini arastirarak malokluzyo-
nun o6zelliklerini, zararli agiz aliskanliklarini, korelasyonlarini ve
ebeveynlerinin malokliizyon sorununa yoénelik tutumlarini anla-
mayi amaglamaktadir.

Gereg ve Yontem: Bu kesitsel caligsmaya 3-5 yas arasindaki 275
cocuk ve onlarin ebeveynleri dahil edilmistir. Calismaya katilan
cocuklarin sut molar ve kanin diglerinin iligkisi, overjet, capraz ka-
panis, derin kapanis ve anterior agik kapanis dahil olmak Uzere
okluzyon 6zellikleri bir arastirmaci tarafindan degerlendirilerek
kayit altina alinmistir. Cocuklarin ebeveynlerinin sosyodemog-
rafik verileri ve agiz sagligiyla ilgili ahgkanliklarini toplamak igin
ebeveynlere 7 maddelik bir anket uygulanmistir. istatistik analizi
Ki-kare testi kullanilarak yapilmistir.

Bulgular: Calismanin sonuglari gocuklarin %40.7'sinin sut dislen-
me déneminde malokluzyona sahip oldugunu ortaya koymustur.
En yaygin gorilen malokluzyonun derin kapanis oldugu (%15.7)
ve basta bruksizm (%16.3) olmak tzere zararli agiz aliskanlikla-
rinin aragtirilan yas grubundaki gocuklar arasinda yaygin olarak
g6zlemlendigi bulunmustur.

Sonug: Bu galismanin sonuglari, 6zellikle sit dislenme dénemin-
de gorilen malokluzyonlarla ilgili olarak gelecekteki agiz saghgi
planlamasinin sekillendiriimesinde 6nemli bir rol oynayacaktir.
Calismadan elde edilen bulgularin, agiz saghgini ve onleyici ted-
birleri gelistirmeye yonelik stratejilere rehberlik edecegi disuniil-
mektedir.
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INTRODUCTION

Malocclusion is a prevalent public health problem
and can significantly affect children’s quality of life
related to oral health by causing problems such as
chewing function, speech articulation, aesthetic ap-
pearance, and psychological problems."? A recent
systematic review reported that the worldwide prev-
alence of malocclusion among children and adoles-
cents was around 56%, and the prevalence score
did not change from primary to permanent dentition.?

Malocclusion has a multifactorial etiology and can
be affected by genetic and environmental factors.*
Environmental factors such as nutritive sucking hab-
its, which includes breastfeeding and bottle-feeding,
and non-nutritive sucking habits, which includes
pacifiers and digit sucking, may contribute to the in-
creased prevalence of malocclusion.®>¢ Malocclusion
observed in primary dentition is a risk factor for the
future need for orthodontic treatment in permanent
dentition. Therefore, comprehending the prevalence
of malocclusion and its associated factors during
primary dentition development is crucial to mitigate
its impact on permanent dentition and enable timely
interventions.”

During childhood, a critical phase of growth and
development occurs wherein the bone structures
are highly malleable, and physiological habits act
as stimuli for the normal growth of the jaw, encom-
passing functions such as speech, swallowing, and
chewing. Deleterious habits, including tongue thrust-
ing, mouth breathing, and bruxism can negatively
impact dental structure. Deleterious oral habits, al-
beit with minimal impact on overall child health, exert
a notable influence on dental positioning, inter-arch
relationships, and the natural growth of jaws, as well
as the functioning of orofacial musculature.®® These
habits may play a role in the etiology of malocclu-
sions, disrupting the balance in muscle strength
and causing alterations in the normal functional
aesthetics of the entire stomatognathic apparatus.
It is imperative to address these reflex activities, as
neglecting to do so could impede the potential for
correction, hindering optimal oral and dental devel-
opment in the long run.™

There are few studies on the association of delete-
rious oral habits with dental malocclusion in primary

dentition.”® This study aimed to determine the oc-
clusal characteristics of primary dentition and inves-
tigate the prevalence of deleterious oral habits and
their relationship to dental malocclusion in patients
aged 3 to 5 years.

MATERIALS AND METHOD
Study design and participants

This cross-sectional study was conducted in
compliance to the Declaration of Helsinki between
January and June 2019. This study was approved
by the Institutional Review Board of the Faculty of
Dentistry at Gazi University (application number:
19.03/4). All 3- to 5-year-old children who applied
to the first examination Department of Pediatric
Dentistry, Gazi University were invited to the study.
Children with permanent teeth, previous orthodontic
treatment history or currently undergoing treatment,
craniofacial anomalies or syndromes, difficulty in
cooperating, and serious systemic diseases were
excluded from this study.

Sample size calculation was carried out based on
the number of patient population obtained from last
year’s data of the data automation system. Accord-
ing to the previous year’s data, 625 children (be-
tween 3-5-year-old) were examined in the year. It
was envisaged to include at least 150 cases in the
study so that the study could have at least 80% pow-
er with a 5% error level and 2.5% sampling error us-
ing an analysis of variance (ANOVA) model.

Written consent was obtained from each child’s par-
ent/guardian before conducting the study.

Questionnaire Survey

A questionnaire was developed based on a prior
study' and pretested. Parents, guided by a dentist
(Z.H.P.), completed the questionnaire, which encom-
passed two primary sections:

Part I: General information: This section encom-
passed inquiries about the child’s age, gender, pa-
rental educational level, the child’s dental visit histo-
ry, frequency of dental clinic visits, past orthodontic
consultations, and the parent’s perspective on mal-
occlusion issues.
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Table 1. Types of malocclusion and related diagnostic criteria

Types

Diagnosis criteria

The Sagittal Relationship
of the Second Primary

Molars

The Sagittal Relationship
of the Primary Canines

Sagittal Anomalies

Vertical Anomalies

Transversal Anomalies

Flush terminal plane

Distal step

Mesial step

Class |

Class Il

Class Il

Anterior crossbite

Edge-to-edge
incisor relationship

Increased overjet

Deep overbite

Anterior open bite

Posterior crossbite

Scissor bite

Midline deviation

The distal surfaces of the maxillary and mandibular second
primary molars were in the same vertical plane.

The distal surface of the mandibular second primary molar lay
distal to that of the maxillary second primary molar.

The distal surface of the mandibular second primary molar lay
mesial to that of the maxillary second primary molar.

*The sagittal relationship of the primary molars was recorded
as distal or mesial step if the flush terminal plane was on one
side and the distal or mesial step was on the other side.

The distal surface of the mandibular primary canine lay mesial
to the cusp tip of the maxillary primary canine.

The mesial surface of the mandibular primary canine lay distal
to the cusp tip of the maxillary primary canine.

The mandibular primary canine is further mesially positioned
than the maxillary primary canine.

*The sagittal relationship of the primary canines was recorded
as class Il or lll if class | was on one side and class Il or Il
was on the other side.

It was diagnosed when any upper primary incisor or canine
was positioned inside the lingual surfaces of the lower front
teeth.

It was diagnosed when upper and lower incisal edges met
edge-to-edge.

It was diagnosed when the distance between the incisal edge
of the most protruded upper primary incisor and labial surface
of the corresponding lower primary incisor was > 4mm.

It was diagnosed when the coverage of the lower incisors by
the most protruded upper primary incisor was more than half.

It was diagnosed if no vertical overlap was found between
the upper and lower primary incisors when the posterior teeth
were in contact.

It was diagnosed when any lower primary posterior tooth was
placed buccal to the upper primary molars. Both unilateral and
bilateral posterior crossbites were recorded.

It was diagnosed if one or more maxillary molars were occlu-
ded buccally to the buccal surfaces of the mandibular molars.

It was diagnosed if the midline of the mandibular primary inci-
sors had a deviation 2 mm from that of the maxillary primary
incisors.
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Part Il: Deleterious oral habits of the child: This
section involved questions about specific delete-
rious oral habits exhibited by the child, including
tongue-thrusting, mouth-breathing, bruxism, man-
dibular prognathism, lip-biting, and finger-sucking.

Oral Examination

The clinical examination of participants was con-
ducted by a single examiner (N.A.), who received
prior training from an experienced pediatric dentist
(N.Akal) before commencing the study. A graded
periodontal probe was utilized during the oral exam-
ination. The classification of various malocclusions
was meticulously documented, and the diagnostic
criteria for each malocclusion type were drawn from
previous studies'? as shown in Table 1.

Statistical Analyses

Data were analyzed with IBM SPSS V23 (IBM Corp.,
Armonk, NY, USA). Pearson Chi-Square Test was
used to compare categorical variables according to
groups, and adjustment for multiple comparisons
were made with Bonferroni correction. Analysis re-

sults were presented as frequency (percentage) for
categorical variables. The statistical significance lev-
el was set as p<0.05.

RESULTS

360 patients applied to the first examination clinic for
evaluation. After considering the exclusion criteria,
275 children were included in the study. Descriptive
analyses of participants’ demographic characteris-
tics and dental visiting experience were presented
in Table 2. One or more anomalies were observed in
112 (40.7 %) children.

The prevalence of occlusal characteristics among
children is shown in Table 3. Regarding secondary
primary molar relationships, most of the children had
flush terminal plane (91.3%) followed by mesial ter-
minal plane (4.7%) and distal terminal plane (4%) in
the examined population. The result showed that the
most prevalent canine relation was Class |, which
was present in 89.5%, followed by Class Ill (5.8%)
and Class Il (4.7%) canine relation. Statistically sig-
nificant prevalence was present in class Il canine re-
lationships in 5-year-old children (p<0.05).

Table 2. Descriptive analyses of demographic characteristics and dental visiting experience of participants.

Number (n) Percentage (%)

Gender

Female 137 49.8

Male 138 50.2
Age

3 23 8.4

4 113 41.0

5 139 50.6
Parental education level

High school and below 198 72.0

Undergraduate 71 25.8

Graduate and above 6 2.2
Frequency of visiting dental clinic

Never 34 12.3

Only when needed 226 82.2

Half a year 15 5.5
Orthodontic consultation history

Yes 50 18.2

No 225 81.8
Parental attitude toward the problem of malocclusion

Pay positive attention 251 91.3

Not concerned

24 8.7
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Table 3. The prevalence of occlusal characteristics

Age
Age 3 (Year) Age 4 (Year) Age 5 (Year) Total p*
n (%) n (%) n (%) n (%)
Molar relationship
Flush terminal plane 22 (95.7) 102 (90.3) 127 (91.4) 251 (91.3) 0.877
Mesial step 1(4.3) 6 (5.3) 6 (4.3) 13 (4.7)
Distal step 0(0) 5 (4.4) 6 (4.3) 11 (4.0)
Canine relationship
Normal (class I) 22 (95.7) 102 (90.3) 122 (87.8) 246 (89.5) S
Distal (class Il) 1 (4.3)ab 1(0.9)b 11 (7.9)a 13 (4.7)
Mesial (class Ill) 0 (0) 10 (8.8) 6 (4.3) 16 (5.8)
Sagittal Anomalies
Anterior crossbite 0 (0) 2(11.1) 8 (27.6) 10 (3.7)
Edge-to-edge 0 (0) 9 (50) 14 (48.3) 23 (8.4) 0.077
Increased overjet 3 (100) 7 (38.9) 7 (24.1) T {e:y)
Vertical Anomalies
Open bite 0 (0) 5(18.5) 3(15.8) 8 (2.9)
, 0.579
Deep bite 5 (100) 22 (81.5) 16 (84.2) 43 (15.7)
Transversal anomalies 0 (0) 0 (0) 0 (0)
Scissor bite
Posterior crossbite 0(0) 3 (30) 5 (71.4) 0(0)
Midline deviation 2 (100) 7(70) 2 (28.6) ﬁ ((i'%)) 0.104

* Pearson Chi-Square Test; a-b: There is no difference between groups with the same letter.

The prevalent malocclusion in the sagittal direction
was identified as the edge-to-edge incisor relation-
ship, accounting for 8.4% of cases. In comparison,
the most prevalent malocclusions in the vertical and
transverse directions were deep bite (15.7%) and
midline deviation (4%), respectively. Notably, deep

Table 4. The prevalence of deleterious oral habits

bite emerged as the most common malocclusion
among children in the primary dentition. Addition-
ally, the prevalence of posterior crossbite, anterior
crossbite, and anterior open bite was noted at 2.9%,
3.7%, and 2.9%, respectively. Scissor bite was not
observed in any patient.

p*
Age 3 (Year) Age 4 (Year) Age 5 (Year) Total
n (%) n (%) n (%) n (%)
Oral habits~
None 20 (87) 75 (66.4) 91 (65.5) 186 (68) 0.003
Mouth-breathing 0 (0)a 1(0.9)a 11 (7.9)b 12 (4.4)
Lip-biting 0(0) 4 (3.5) 8 (5.8) 12 (4.4)
Bruxism 1(4.3) 23 (20.4) 21 (15.1) 45 (16.3)
Finger-sucking 2(8.7) 4 (3.5) 12 (8.6) 18 (6.5)
Tongue thrusting 0(0) 5(4.4) 0 (0) 5(1.8)
Mandibular prognathism 0 (0) 2(1.8) 8 (5.8) 10 (3.6)

* Pearson Chi-Square Test; a-b: There is no difference between groups with the same letter. ~; multiple response
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Table 5. The relationship between deleterious oral habits and malocclusion

Oral Habits ~
None Mouth- Lip- Bruxism Finger- Tongue Mandibular p*
n (%) breathing biting n (%) sucking  thrusting Prognathism

n (%) n (%) n (%) n (%) n (%)
Sagittal Anomalies
Anterior crossbite 5(18.5) 0(0) 1(33.3) 0(0) 1(11.1) 0(0) 3 (75) 0.370
Edge-to-edge 13 (48.1) 0 (0) 1(33.3) (55.6) 4 (44.4) 1(50) 1(25) '
Increased overjet 9(33.3) 1 (100) 1(33.3) (44.4) 4 (44.4) 1 (50) 0 (0)
Vertical Anomalies
Open Bite 3(10.3) 0 (0) 0 (0) 2(15.4) 2(33.3) 1(33.3) 1 (50) 0.441
Deep Bite 26 (89.7) 1 (100) 0(0) 11 (84.6) 4 (66.7) 2 (66.7) 1 (50)
Transversal anomalies
Scissor bite 0(0) 0 (0) 0(0) 0 (0) 0(0) 0 (0) 0(0) 0.290
Posterior crossbite 6 (46.2) 0 (0) 2 (66.7) 0 (0) 0(0) 0(0) 0(0) '
Posterior crossbite 7 (53.8) 0 (0) 1(33.3) 3(100) 0(0) 0 (0) 0(0)

* Pearson Chi-Square Test; ~; multiple response

Children had a high prevalence of deleterious oral
habits (37%). Bruxism (16.3%) was the most com-
mon habit observed, while fewer children engaged
were in finger-sucking (6.5%), lip-biting (4.4%),
mouth-breathing (4.4%), mandibular prognathism
(3.6%), tongue-thrusting (1.8) (Table 4). The prev-
alence of mouth breathing in children aged 5 years
was statistically significantly higher compared to
children in other age groups (p<0.05). The relation-
ship between deleterious oral habits and malocclu-
sion is shown in Table 5. No statistically significant
associations were found between malocclusion and
sociodemographic factors.

DISCUSSION

Any abnormal environmental factors or pathologies
that disrupt the natural development of occlusion
should be addressed and eliminate potential
irregularities and malpositions in the developing
dentofacial complex through early treatments,
known as preventive and interceptive orthodontic
interventions.” With these treatments, it s
possible to reduce or even eliminate the severity of
malocclusion, thereby promoting optimal occlusal
development. Close monitoring of children with
malocclusion during their early years allows for
timely intervention and appropriate orthodontic
management to minimize the impact of malocclusion
on the developing permanent dentition.' Therefore,
this study was conducted to investigate the
prevalence of malocclusion in the primary dentition

period (3-5 years old) in Turkish children and to
emphasize the necessity of understandingits etiology
and associated factors for timely intervention and
effective preventive strategies.

The majority of orthodontic patients are children, un-
derscoring the crucial role of parental awareness in
early treatment for malocclusion.’' This sentiment
is supported by the American Association of Ortho-
dontists, which recommends the optimal timing for a
child’s initial orthodontic assessment to be at the age
of 7 years, emphasizing the significance of early in-
tervention in orthodontic care.'® In the present study,
87.6% of the 275 children visited the dental clinic for
examination or existing problems with their teeth.
Although 91.3% of parents have a positive attitude
towards the malocclusion problem in their children,
81.8% of the children included in the study did not
have a history of orthodontic consultation. Alsaggaf
et al.®® and Alnaafa et al."” reported that 28.5% and
22.5% of parents are aware that a child’s first ortho-
dontic screening should start at age 7. In our study,
although most parents showed positive attitudes to-
wards their children’s malocclusion, only 18.2% of
the patients had an orthodontic examination, possi-
bly due to parents not being aware of the need to
seek orthodontic consultation at an early age.

Our findings revealed that 40.7% of the children
aged 3-5 in the studied population exhibited maloc-
clusion. The prevalence of malocclusion in primary
dentition has been observed to vary considerably
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among different countries. According to the litera-
ture, the prevalence of malocclusion in primary den-
tition was 61.6% of 4-year-olds and 58.4% of 5-year-
old children in Germany18; 32.5% in children aged
3-5 years in Brazil19; 68.3% of the 3-to-5-year-old-
children in China.” In various studies conducted in
different countries, distinctive diagnostic criteria may
be employed, reflecting the absence of a universally
acknowledged definition for malocclusion concern-
ing primary dentition. In alignment with analogous
research, this study refrained from categorizing mo-
lar and canine relationships as malocclusion. It is es-
sential to note that the present study offers valuable
insights into occlusal traits observed in preschool
children in Ankara, representing the initial examina-
tion of occlusal conditions among preschool children
in a university clinic. Consequently, the findings of
this study hold potential utility regarding potential
occlusal conditions among preschool-aged children.
Although comparable to other studies, this preva-
lence emphasizes the necessity of early orthodontic
assessment and intervention during the critical de-
velopmental stages.

Foster and Hamilton?® comprehensively assessed
diverse occlusal conditions in the primary dentition.
They defined normal occlusion by specific charac-
teristics, including spaces between anterior teeth,
primate spaces, minimal or absent overjet and over-
bite, and a flush plane with distal surfaces of sec-
ond deciduous molars aligned on the same plane.
Baume?', in his examination of primary molar re-
lationships, identified and classified three primary
types: flush terminal plane, distal step, and mesial
step. The normal molar relationship in primary den-
tition was flush until the eruption of the permanent
first molar. The terminal plane plays a pivotal role in
occlusal development, given that the posterior sur-
face of the distal root of the primary second molar
guides the eruption pathway for the first permanent
molar.?? The flush terminal plane (91.3%) was highly
prevalent in our study. This is followed by the mesi-
al step (4.7%) and the distal step (4%). In a study
conducted by Yilmaz et al.,? the flush terminal rela-
tionship was found to be the most prevalent primary
molar relationship among Turkish children aged 3 to
6 years, with a notable rate of 88.3%. Similar results
have been reported in previous study.?

Discussing other types of malocclusions, 89.5% of
children had a bilateral class | canine relationship,
and the other studies reported a higher prevalence
of class | canine relationships, at least over 75%.82°
The present study identified deep bite as the pre-
dominant malocclusion type in primary dentition,
a finding consistent with prior studies by Zhou et
al.?®, and Lin et al.”. On the other hand, Davidopou-
lo et al.? reported a higher prevalence of increased
overbite in their study. The variations in our findings
compared to previous studies could be attributed
to differing methodologies. For instance, the defini-
tion of increased overjet varied; in our study, it was
based on the coverage of lower incisors by the most
protruded upper primary incisor being more than
half, whereas other studies defined it as over 2 mm.
These methodological differences underscore the
importance of a standardized approach to ensure
consistent and comparable results across studies.

An oral habit in infancy and early childhood is nor-
mal and considered abnormal over 3 years of age.®
At the age of 3 years, the primary teeth completely
erupt and establish their occlusal relationship, which
lasts for 6 years until the first permanent tooth be-
gins to erupt in the oral cavity.® The overall preva-
lence of deleterious oral habits (one or more than
one in a single child) in this study was found to be
32%, which is in accordance with the studies report-
ed by Dhull et al.® (36%), Rajchanovska and Zafiro-
va-lvanovska?® (35.9%) and Omer and Abuaffan?
(30%). However, this prevalence appears lower than
the findings documented by Lin et al.” (56.1%) in a
study involving Chinese preschool children. In con-
trast, Onyeaso and Sote® observed a notably lower
prevalence of oral habits (13.14%) among Nigerian
preschool children. This considerable variability in
oral habit prevalence may be attributed, at least in
part, to variations in the assessment of distinct oral
habits across diverse age groups and the utilization
of differing methodological approaches. Nonethe-
less, it is imperative to acknowledge the potential in-
fluence of cultural and environmental factors on the
manifestation of oral habits.

In our investigation, bruxism emerged as the most
prevalent deleterious habit (16.3%), a finding con-
sistent with comparable studies.”® It's imperative
to delve into the cause-effect relationship between
these habits and malocclusions, as understanding
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this relationship is pivotal for effective interventions
and optimal treatment outcomes. Our study did not
establish a significant correlation between deleteri-
ous oral habits and malocclusion in children aged
3 to 5. This result may be explained by the habit’'s
frequency and duration and the perilabial muscle’s
force.

Several limitations were identified in this study. The
questionnaire was used to determine the presence
or absence of deleterious oral habits. Although oth-
er studies detected oral habits by the self-reported
questionnaires completed by parents, it is import-
ant to acknowledge that the validity of such data
might be susceptible to recall bias or misinterpre-
tation. Notably, the assessment did not evaluate
each deleterious habit’s intensity, duration, and
frequency. Furthermore, employing an orthodontic
treatment necessity index is advisable to enhance
diagnostic accuracy in identifying malocclusions. As
a cross-sectional study, it cannot establish the tem-
poral relationship between deleterious habits and
the onset of malocclusions. To gain a comprehen-
sive understanding of malocclusion development
and its intricate relationship with various factors, it
is imperative that future research adopts a longitudi-
nal approach. The generalizability of the findings is
restricted, given that the study’s population primarily
consisted of children seeking care at at a Pediatric
Dentistry Clinic. Extrapolating these results to the
broader pediatric patient population should be un-
dertaken cautiously.

Nonetheless, this study is a valuable contribution to
the extant body of literature. It offers crucial insights
for epidemiologists and clinicians, enhancing their
understanding of malocclusion prevalence among
preschool children in Turkey. The implications of
these findings are far-reaching and will play a pivotal
role in shaping future oral healthcare planning, par-
ticularly concerning malocclusions in the deciduous
dentition. The knowledge gleaned from this study
will guide informed strategies to enhance oral health
and preventive measures in this specific age group.

CONCLUSION

In conclusion, this study provides valuable informa-
tion regarding the prevalence and characteristics
of malocclusion in primary dentition in a group of

Turkish children aged 3-5 years. Early identification
of malocclusion and associated risk factors, as well
as timely orthodontic intervention and parent edu-
cation, are crucial for optimal occlusal development
and overall oral health during primary and perma-
nent dentition.
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